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• 6505 triggers as of July 22, 2018
• Gamma-ray bursts (GRBs): 2377
• Soft gamma repeaters (SGRs) aka magnetars: 280 (from 6 sources)
• Terrestrial gamma flashes (TGFs): 879 triggered, ~5x more untriggered
• Solar Flares:  1177
• Particles: 1072
• Others (galactic XRBs, accidental, uncertain): 720 (189: Swift J0243.6+6124, 169: V404 Cygni


















































– Elisabetta Bissaldi (10)
• 3	Nov	2017:	INFN	Seminar,	Univ of	Bari,	Italy































– Jul	2018,	15th Marcell Grossman	Meeting,	Rome,	Italy
• Judy	Racusin (2)






– Feb	2018,	Physics	 and	Astrophysics	 at	the	Extreme,	State	College,	PA
– Jun	2018,	 CIPANP18,	Palm	Springs,	 CA	(couldn’t	 attend)
• Andreas	von	Kienlin (1)




– June	2018,	 3rd Panda	Symposium,	 Chengdu,	 China	(couldn’t	 attend)
– Aug	2018,	IAU	XXX,	Vienna,	Austria
– Nov	2018,	Seminar,	Texas	Tech,	Lubbock,	 TX
– Jan	2019,	Rossi	Prize	talk,	233rd AAS,	Seattle,	WA 8
Kocevski et al. 2018 completed a study of the sensitivity 
of the offline targeted search of CTTE data using a 
control sample of sGRBs detected by Swift that were 
also in the GBM FOV. The sample included 33 SGRBs
triggered both BAT & GBM and 11 SGRBs triggered only 
BAT.
The analysis shows that the volume of the Universe in 
which GRB 170817A could be detected by the targeted 
search by can be increased by a factor of 5. SGRBs 
with SNR ~ 10 are no longer detected onboard. The 
targeted search recovers them down to SNR ~ 4-5. 
The analysis showed that the targeted search can 
recover astrophysics signals  as weak as the signal 
associated with GW 150914 (the first BH-BH merger). 
This association is still controversial since no EM 
emission is expected from the merger of black holes. 
More detections will be needed to conclusively resolve 
the nature of this source.
GRB 170817A was weakly detected by the onboard 






Swift J0243.6+6124 is a new Be/X-ray Binary discovered on September 2017 while undergoing a
giant outburst that lasted for ~150 days and reached peak luminosities of ~2x1039 erg/s. We
observed this source with the Neutron star Interior Composition Explorer (NICER) and Fermi
Gamma-ray Burst Monitor (GBM) to study its spectral and timing luminosity-dependent behavior.
Severe changes in the spectrum and in the pulse profiles have been observed during the outburst
evolution. Such extreme luminosity-dependent changes highlight a change in the accretion regime,
are therefore of extreme importance to study the physics of accretion onto compact objects.
Swift J0243.6+6124: NICER+GBM observations of 
the first Galactic ULX candidate
C. Malacaria*, C. A. Wilson-Hodge*, P. Jenke*




A critical luminosity Lc distinguishes between two accretion regimes: at relatively low luminosity,
(L<Lc), infalling matter is stopped by Coloumb braking and the source is said “sub-critical”. At
higher luminosity (L>Lc), the source enters a radiation-dominated regime, when a tall accretion
column raises, and the source is said “super-critical”. The critical luminosity is connected with
many important parameters of the NS, such as spin period and magnetic field.
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• The source is the first candidate ULX in the Milky Way (see Fig. 5)
• The critical luminosity has the highest observed value, possibly super-Eddington
• The source Swift J0243.6+6124 is one of the few known accreting X-ray Pulsars
showing compellent evidence of transition from sub-critical to super-critical
accretion regime (see Fig.s 1 - 4).
• Our results show an additional way to identify the critical luminosity by means of
the pulsed fraction evolution (see Fig. 4).
Conclusions
Pulse profiles Pulsed FractionHardness Ratios
When the source passes from the sub-critical to the super-critical accretion regime, 
different features appear in the behavior of the NS pulse profiles and spectra
We collected evidence of the critical transition in luminosity.
For a distance of 8kpc (GAIA Data Release 2) the source exhibits a peak luminosity of 2x1039 erg/s 
and a critical luminosity of ~1038 erg/s -- the highest ever observed!
Fig. 2: GBM (top 2 rows) and NICER (bottom 2 rows) pulse profiles in
selected energy bands. The red square highlights the passage from
sub-critical to super-critical regime, accompanied by a dramatic
change in the pulse profiles.
Fig. 3: GBM (right: cyan – rise, green - decay) and NICER
(left: blue – rise, red - decay) Hardness Ratio – Intensity
diagram. The turn-over marked by the red circles indicates
the passage through the critical luminosity.
Fig. 4: NICER pulsed fraction evolution for different
energy bands. A symmetrical local minimum is reached
around the critical luminosity (red curly brackets). Notice
the almost 100% pulsed fraction in the hardest 8 - 12 keV
energy band at the outburst peak.
With a spin period of ~9 sec,
the source fits perfectly in the
model for the maximum
luminosity by Mushtukov et al.
2015. Also, it opens the
possibility for super-Eddington
yet sub-critical accretion.
Fig. 5: On the maximum luminosity for magnetized
NSs (adapted from Mushtukov et al. 2015) – solid
line. Dashed lines represent the lower limit on the
X-ray luminosity due to the propeller effect (green
@9s for J0243). Dashed-dotted line represents
the critical luminosity function. The orange circle
represents the most likely position of the ULX in
galaxy M82. Eddington luminosity is also indicated
(long dashed-double dotted violet line), and the
range of observed luminosity for J0243 indicated
by a red bar.
Range of observed luminosity
(Gives also estimation of the 
magnetic field, coherent with our 
observations)
LEdd
Fig. 1: Outburst light curve observed with NICER in the 0.2-12 keV




























• Full	capability	of	XSPEC	– accessible	 from	the	Fit	Log	Window
• Creates	XSPEC	compatible	files	automatically
–Part	of	a	larger	API	that	will	allow	users	to	script	batch	processes
• Continued	improvements	are	underway	for	Targeted	and	
Untargeted	searches	for	LIGO/Virgo	O3	and	neutrino	searches
• GBM	is	publishing	results	with	newly	launched	instruments
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GSPEC	Demo
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• Python	based	replacement	for	RMFIT	using	XSPEC	under	 the	hood
• Inherently	cross-platform,	working	with	Win	10,	Mac,	&	Linux	systems
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• GSPEC	allows	for	fully	 interactive	background	and	source	selection
• This	was	one	of	the	advantages	of	RMFIT	compared	to	other	 fitting	packages
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• GSPEC	allows	for	fully	 interactive	energy	selection
• This	was	one	of	the	advantages	of	RMFIT	compared	to	other	 fitting	packages
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• All	data	selections	are	
passed	to	XSPEC	for	
spectral	fitting
• Spectral	results	are	
displayed	in	modern	and	
fully	 interactive	plots	
using	matplotlib
• User	has	access	to	all	
XSPEC	models	and	
fitting	statistics
• User	has	access	to	any	
XSPEC	command	
through	 the	fit	log	
window
• XSPEC	input	 files	are	
created	automatically	
from	the	user	source	
and	background	
selections
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• GSPEC	development	 is	
proceeding	quickly
• First	“release	candidate”	
is	expected	in	fall	of	
2018
• Cross	platform	 fully	
interactive	access	to	
GBM	data	with	fitting	
performed	 by	XSPEC
• Ultimate	goal	is	to	make	
the	code	modular	and	
include	capability	to	for	
form	joint	GBM	and	LAT	
fits
• The	addition	of	XRT	data	
down	the	road	would	
make	GSPEC	a	general	
front	end	 to	XSPEC.
